In 2007, the Association of Schools of Public Health (ASPH) Education Committee initiated a project to develop a model of core competencies to be used as a resource and guide for academicians interested in developing and improving doctor of public health (DrPH) programs and curricula at their institutions. The model includes a set of 54 competencies across seven domains that, ideally, all DrPH graduates should be able to perform. These domains include advocacy, communication, community and cultural orientation, critical analysis, leadership, management, and professionalism and ethics. The model highlights the importance of developing leadership skills among DrPH students to prepare them to assume senior-level public health research and practice positions. 1 The centrality of the model's concept of leadership emanates from the definition of the DrPH degree adopted by the ASPH Education Committee. The committee used the definition from the Institute of Medicine (IOM) report, "Who Will Keep the Public Healthy? Educating Health Professionals for the 21st Century:" "The basic public health degree is the master of public health (MPH), while the doctor of public health (DrPH) is offered for advanced training in public health leadership." 2 The ASPH Education Committee drew a distinction between the purpose of the DrPH degree vis-à-vis the doctor of philosophy (PhD) degree in public health education programs. Committee members noted that both of these doctoral degree programs "should prepare graduates for research careers, with PhD training typically aimed at graduates who focus their research in narrowly defined areas, while the DrPH is . . . an advanced professional degree designed to prepare individuals for public health evidenced-based leadership and practice-based research roles." 1 The Department of Behavioral & Community Health Sciences (BCHS) at the University of Pittsburgh Gradu-ate School of Public Health (GSPH) has had a departmentally based DrPH program for many years. In the past several years, there has also been an increasing demand for a PhD program. As a result of a change in BCHS leadership in 2007 and the development of a strategic plan for the department, work began in 2008 on restructuring the doctoral program. The restructuring involved simultaneously creating a PhD in the Social and Behavioral Sciences and making major modifications to the existing DrPH degree in keeping with the emerging ASPH competencies.
Our two doctoral degrees focus on training individuals to be able to work in a complementary fashion along the prevention intervention continuum. PhD students focus on developing the skills to work in academic settings and design and test new, theory-driven social and behavioral interventions in randomized, controlled trials to determine their efficacy. DrPH students concentrate on learning how to translate, implement, and evaluate existing evidence-based programs into real-world, practice-based settings. The curricula for the two degrees are designed so that students in both programs take a common set of critical analysis courses in theory, methods, and statistics. This was done intentionally to facilitate a dialogue between those who will be leaders in practice-based research and those whose future jobs will entail the design and testing of prevention interventions in academic settings. Hopefully, this interaction will create a strong foundation for realworld collaboration between researchers and public health professionals, thus improving the processes of program development, translation and implementation, and evaluation.
This article discusses the process of aligning our departmental DrPH program with the new ASPH competencies, the challenges encountered, and our expectations for professionals trained in our program.
METHODS
To meet the demand for high-level public health leaders, we made four key structural changes to our revised DrPH degree. First, we require an MPH degree for admission, thus satisfying the required core curriculum for a public health professional degree and ensuring mastery of the public health core. We recognize that there are substantial differences among schools of public health and, in fact, are counting on those differences to increase diversity within our department and enrich our students. However, because the core curriculum has been standardized in accredited schools of public health, requiring an MPH for our doctoral students ensures knowledge of public health in the broad areas of biostatistics, public health biology, environmental and occupational health, epidemiology, health policy and management, and social and behavioral sciences.
Second, during our DrPH admission process, we look for individuals with a demonstrated potential for leadership and professionalism, as evidenced by an applicant's prior work experience, research conducted, publications, and other professional activities. Many of those admitted to the program have strong track records working and/or volunteering in the area of social justice, which is integral to today's public health practice. We accept students into our DrPH program who approach public health from this perspective and who are prepared to learn theory, methods, and systems thinking to expand the reach and breadth of their work in the field. We recognize that some applicants are currently employed in positions of responsibility that they do not want to leave. As such, we offer these individuals the option of attending the program part-time.
A third substantial change to the DrPH program is the incorporation of courses from other departments within the school, specifically the Department of Health Policy and Management (HPM), to complement the existing BCHS doctoral coursework. Although we were committed to adding course requirements specific to the advanced study of advocacy, management, ethics, organizational theory, and professionalism, it was not feasible to increase the demands on our faculty members by having them develop and teach new courses in these content areas. Our concern was that doing so would sacrifice the quality of existing courses by drawing time and attention away from them. Incorporating courses from other departments is a much more cost-effective and cost-efficient approach and enables our students to access doctoral-level classes that build upon their MPH training.
Finally, we created an Executive Management Practicum that provides students with an opportunity to exercise the skills that they have learned in the classroom setting by applying them in supervised practice settings. The Figure shows the structure of the BCHS DrPH program.
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Incorporating the competencies into the curriculum
Although our revised DrPH program is aligned with the ASPH competencies, there is more in-depth coursework in two of the competency areas-critical analysis and community/cultural orientation-than in other areas. The focus on these two competencies is a reflection of our faculty orientation and expertise, as well as the need to develop a solid grounding in theory and analytical methods for a doctoral degree. Seven courses fall into the critical analysis domain, including two evaluation courses that provide a foundation for our graduates to conduct evaluation research on the effectiveness of evidence-based programs in organizations that they will lead.
Our DrPH students will also be engaged in conducting evaluation research under the direction of faculty in the Institute for Evaluation Science in Community Health, which is housed in BCHS and led by two of our senior faculty members. Students will have opportunities to be involved in practical applied evaluation initiatives at the community level. In addition, DrPH students may elect to complete the Evaluation Certificate Program, which provides them with additional training in the application of both quantitative and qualitative methods for evaluation.
A second competency area that is a focus of BCHS coursework is community/cultural orientation, which includes three courses. The sequence of courses in this area is critical to our students' understanding of community context and social norms that informs the processes of translation, implementation, and program evaluation. Our DrPH students will learn how to translate evidence-based interventions to specific settings by engaging and working with relevant communities to adapt interventions as necessary. Our department has a strong foundation in community methods, and especially in community-based participatory research and practice, and offers a certificate in this area. This foundation will enhance students' opportunities for public health leadership success post-graduation.
To address the leadership and communication competencies, BCHS has also included a leadership course and has developed a new health communication doctoral seminar to be added to the DrPH curriculum. Although these additions give only a minimal amount of attention to these topics, we expect that the required Executive Management Practicum will afford students additional opportunities to hone these skills. We incorporated four courses from HPM within GSPH to address the remainder of the competencies. These include one course in advocacy, two management courses-one each in organizational theory and public health agency management-and one course focusing on public health law and ethics.
Integrating public health research and practice
In addition to the previously described coursework, which addresses the seven ASPH competencies, we have instituted two other changes to the BCHS curriculum to integrate the realms of public health research and practice. First, we created a new course that provides formalized training in how to translate evidence-based knowledge to practice. This course provides a foundation in basic concepts, theories, practical approaches, and methods associated with prevention and will focus on behavioral and psychosocial areas, including substance abuse, mental health, victimization, and sexually transmitted infections (e.g., human immunodeficiency virus).
Second, we redesigned an existing two-semester Integrative Seminar. One semester of the doctoral seminar focuses on developing skills in grant writing. During this semester, students are required to write and submit a predoctoral fellowship or dissertation research application to demonstrate this ability. In the second semester, students focus on developing skills in writing for publication, and they work with faculty on submitting a manuscript for publication to a peerreviewed journal.
This seminar is a requirement for both DrPH and PhD students. The BCHS faculty made a deliberate decision to include students from both programs to emphasize the interactive and complementary domains of public health research and practice, as well as to facilitate the cross-fertilization of ideas and collaboration among the doctoral students. One of the two semesters of the Integrative Research Seminar is led by our Department Chair and the other by our Vice Chair, which gives the doctoral students access to senior-level mentorship. Because these faculty have a limited amount of time, having them lead the Integrative Research Seminars is an efficient way for them to facilitate group mentorship, as well as for students to offer peer review and support to one another.
Finally, the Executive Management Practicum is another way we integrate the realms of public health research and practice. The Practicum includes three semesters of intensive, high-level work with public health agencies. We have established relationships with local, regional, and national health organizations that can provide our students with opportunities to apply the various skills learned vis-a-vis the ASPH competencies. These agencies include, for example, the Allegheny County Health Department, where students will focus on applying their strategic management and leadership and communication skills, and the Susan G. Komen for the Cure organization, where students will be able to apply leadership, communications, and advocacy skills.
Milestones
Our DrPH program incorporates four milestones that must be achieved during the course of study. The milestones are incremental in that each can be achieved only after successful completion of the preceding milestones. The first milestone is the Preliminary Examination, which is an assessment of the breadth of the student's knowledge of the discipline, the student's achievement during the first year of graduate study, and the potential to apply research methods independently. This exam is typically taken after the first two full semesters of study, and after the student has successfully completed 24 required credits in the program.
The second milestone is the Comprehensive Examination, the purpose of which is to assess the student's mastery of the general field of doctoral study, the student's acquisition of both depth and breadth in the area of specialization within the general field, and the ability to use the research methods of the discipline. The Comprehensive Exam is typically taken after four semesters of full-time study or the equivalent number of hours for part-time students.
The third milestone is the Dissertation Overview, which requires the student to formulate a dissertation plan and permits the doctoral committee members to provide guidance in the conceptualization and methods to be used. The final milestone is the Dissertation Defense, which must take place a minimum of eight months after the Comprehensive Exam.
DISCUSSION
The modified DrPH program in BCHS was approved by the University of Pittsburgh in January 2010. We just admitted our first students to the new program in fall 2010. During the admissions process, we carefully reviewed each applicant's credentials and discussed their goals with them during the required interview to determine if there was a good match between their interests and our program. We believe that we have accepted a group of individuals with demonstrated leadership potential who have an interest in the translation of evidence-based programs into practice. For example, one new student discussed her career interests as follows: This career goal statement from one of our new DrPH students reflects the type of professional interests of our new students. Although our recent DrPH graduates were not enrolled in the same program, they are currently employed in a variety of practice settings, although a few have chosen academic careers. For example, a few of our recent graduates are completing postdoctoral fellowships, but the majority are engaged in practice settings, including public health research analysts, program evaluation analysts, and program directors at both public organizations (e.g., local and state health departments and federal agencies such as the Human Resources and Services Administration and the Centers for Disease Control and Prevention) and private organizations (e.g., nongovernmental organiza-tions, nonprofit research institutes, and health insurance providers). It is our expectation that our DrPH students will increasingly become involved in high-level practice settings and public health leadership roles.
Students who enroll in our revised DrPH degree program can expect to receive training that reflects the current thinking in public health academic circles about the necessary skills that students in DrPH programs need to master. The revised BCHS DrPH program not only incorporates the ASPH competencies, but also reflects the thinking embodied in the IOM recommendations regarding doctoral education-that is, to prepare individuals for senior leadership positions in public health research and practice; to prepare students to be able to approach public health problems from an ecological, population-based perspective; and to provide supervised practice opportunities in a variety of settings. 2 In addition, the value of our departmentally based rather than school-wide DrPH program is that it strengthens the emphasis on social and behavioral sciences while still allowing for interdepartmental collaboration. The public health professionals who graduate from our DrPH program will be trained to draw on the theory and methods from the social and behavioral sciences to translate/adapt, implement, and evaluate evidence-based health promotion interventions.
The extent to which we are successful in our training efforts needs to be evaluated. We plan to monitor our progress via a set of measurable learning outcomes that we are required to submit to the Provost's Office at the University of Pittsburgh. Our outcomes include the number of students who are publishing their work and student progress through the program, as measured by milestones achieved.
CONCLUSIONS
The DrPH students we are currently interviewing as part of the admissions process are very clear about their interest in becoming public health practice leaders and have demonstrated the potential for success in this area. The modified DrPH program in BCHS at the University of Pittsburgh's GSPH is aligned with the seven competency areas outlined by ASPH, and the program presents a range of opportunities for learning, experience, and collaboration. Collectively, these opportunities will facilitate the development of skills that graduates of our program will need to be the next generation of leaders in today's public health environment.
Jeanette Trauth is an Associate Professor and Director of the Doctoral Program, Patricia Documét is an Assistant Professor, Mary Hawk is a Doctoral Student, and Natalie Arnold Blais is the Community assessment-a gathering of information about a given community-is critical to understanding health issues at the grassroots level. Community assessment through data collection is an integral component of community health programming. Without proper assessment of a community's needs and assets, public health professionals are uninformed, underprepared, and may develop health programs that are potentially ineffective and irrelevant. 1 Various tools are used to gather community data, from ethnographic observations to key informant interviews and surveys. While these tools remain an integral part of the public health toolbox, the information provided by such tools is not easily interpreted by the general public. Furthermore, such data often fail to reveal the direct correlation between geographic location and health.
More than 100 years ago, John Snow used maps to discover the source of the London cholera outbreak. 2 Snow took what he knew of the health of individuals in the community and created outbreak maps, connecting the information to the individuals' geographic location, and eventually discovering the source of the epidemic. The modern application of Snow's methods, geographic information systems (GISs), is an existing tool applied to highlight community assets and display spatial patterns in a way that was not previously possible. 3 GISs have been well documented as a tool that can collect, organize, retrieve, analyze, and display public health data in relation to place. 4 (To better understand GIS capacity, consider global positioning satellite [GPS] devices in cars that use satellites to depict a given geographic location using X and Y coordinates.)
Maps produced from GIS data can be used to depict relationships and significant hotspots within a community. For example, researchers used GIS to determine if there was a relationship between environmental conditions and high-risk sexual behavior. They developed a "broken windows" index that referred to the level of deterioration of the surrounding environment. Through the use of census data and the collection of GIS coordinates, the researchers were able to reveal a significant association between deteriorated neighborhoods and rates of gonorrhea. 5 Rather less documented, however, is the fact that GIS maps can be more user-friendly than other forms of data presentation, helping community-based organizations (CBOs) understand community data and facilitating a better understanding of the community. The result should be programs that can better address community needs. 3 This article illustrates a case study of the application of GIS in a community assessment school project, showing the usefulness of GIS in mapping community needs and assets and in communicating the results to the community and its partners.
THE ADVANTAGES OF USING GIS
Studies have shown the effectiveness of using GIS software. For example, McLafferty and Grady studied the geographic distribution of women's health services provided by urban, community-based free clinics. GIS data revealed substantial gaps in health-care access among various racial/ethnic groups. Once the information was shared, community clinics reallocated their resources to reach more of the surrounding population. 6 When CBOs operating in underresourced communities are given access to user-friendly data, they are better able to use the information to make evidence-based decisions for program planning. Aronson et al. tested
